' ", / + ,% + / % ! / + % /, $ " $ + % + % : Conclusions: Deficits in knowledge of DR and screening were found among subjects with DM and three awareness factors were associated with attendance for screening. These factors could be targeted for future interventions.
Strengths and limitations of this study
The actual attendance data were collected prospectively which overcome the errors in recall and reverse causality.
The sample size was over 2000 subjects which gave sufficient statistical power to test a number of variables indicating awareness.
One limitation is the generalizability of the results to subjects with diabetes who are looked after in secondary care. Diabetic retinopathy (DR), a common complication of diabetes mellitus (DM), has become the leading cause of new cases of blindness among people of working age in developed countries. 4 However, DR can be asymptomatic until there is significant vision loss. Therefore, early detection plays an important role in preventing blindness resulting from DR. Iceland and the UK are two countries which adopted systematic DR screening early. 5 6 Iceland has successfully reduced the prevalence of blindness in the diabetic population from 2.4% to 0.5% between 1980 and 1994. 5 The incidence of sight impairment and severe sight impairment in the diabetic population was found to be almost havled in Wales over an 8-year period up to 2015. 7 Screening for DR has also been shown to be a cost-effective intervention to prevent vision loss. [8] [9] [10] Regular screening for DR is recommended in many clinical guidelines [11] [12] [13] but in practice, only 58% to 81% of all patients with DM were regularly screened, as reported from studies in Ireland, US, Turkey and Netherlands. 2 14-18 Even in the systematic DR screening programmes in the UK, attendance rates have varied between 55% and 95%. 19 Non-attendance for screening, apart from wasting resources, was also associated with increased risk of developing sight threatening diabetic retinopathy (STDR). [20] [21] [22] Why some people do not attend is an important issue to Awareness of DR and its implications for vision is an important prerequisite for attendance for screening and it has been examined in subjects with diabetes with highly variable findings across different ethnic populations. 2 17 23-27 However, few studies have examined the association of awareness with attendance for screening. In general, lack of awareness was found to be an obstacle to attendance for screening. The types of awareness measured were knowledge of detrimental effects of DR on visual acuity, knowledge of DM on DR, whether physicians or health-care providers had recommended regular eye examinations, awareness of the need for regular and frequency of screening, and concern for vision loss. 2 17 26 28 29 Among those studies which examined the association between screening and awareness, attendance for screening was usually collected retrospectively from self-reported data or review of medical chart. This cannot eliminate reverse causality (i.e. those who were screened have more knowledge because they went to screening rather than the knowledge itself that made them go) and potential error in recall if it was self-reported data ( e.g. mistaking tests for spectacle prescription for retinal examination for DR).
To date, there are few studies on awareness of DR and its association with attendance for screening in Chinese populations. 24 29 Cultural, social and geographical factors could limit generalization of the results found elsewhere to Chinese populations. Hong Kong (HK) offers a good venue to study the response in a majority Chinese population where DR screening is offered through a systematic call and recall system at the public primary care level with only a small co-payment. 30 31 Using data collected from a randomized controlled trial (RCT) study of DR screening carried out in HK, we aimed to assess the association between awareness of DR and actual attendance for screening from a cross-sectional study.
Methods
In 2008, we set up an RCT to test the impact of a co-payment on attendance for screening. 30 31 In that study, as well as collecting information on financial barriers to attendance for screening at a public general outpatient clinic (GOPC), we asked questions on awareness of DR and screening.
Participants
The participants were people with an existing diagnosis of DM recorded in their computerized medical records and who attended one of two neighbouring public GOPCs. The whole group of 4644 subjects were randomized into a free screening group without any co-payment or a pay group with a co-payment of HK$60 (about £5). Of these subjects, 2593 agreed to participate in the study with 1316 in the free group and 1277 in the pay group. All the participants completed a structured questionnaire by telephone. They were then invited for DR screening with or without a co-payment according to their group allocation at the end of the telephone call. Finally, 2217 subjects attended screening, an attendance rate of 85.5% (2217/2593). Ethics approval was obtained from the Institutional Review Board of the University of Hong Kong and HA West Cluster (Institutional Review Board Reference Number UW08-134), the research adhered to the tenets of the Declaration of Helsinki and all participants gave informed consent before taking part. Full details of the study design and subject recruitment are published elsewhere. 30 31 The subjects' awareness of DR and its implications were evaluated using a structured questionnaire with previously validated questions from the literature as far as possible. 2 15 32 These questions were translated into Chinese and the questionnaire was piloted in face-to-face interviews on 15 randomly selected subjects with DM in the community or in a hospital-based clinic to test understanding and acceptability. No problems were found for this part.
Data collection

Data analysis
A descriptive analysis was used to summarize the characteristics of participating subjects.
Variables indicating awareness of DR are listed below and include nine questions most of which have 3 response categories i.e. Yes, No, or Don't know, except for a few questions as specified. AD7. "Do you believe early diabetic retinopathy is symptomatic?"
AD8. "Do you aware that there is treatment available for diabetic retinopathy?" by the median value of the self-reported age group and used in the logistic regression model. We report odds ratios (ORs) and their 95% confidence intervals (CI) with a p-value of 0.05 being considered significant. All analyses were performed using STATA version 13.
Results
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Discussion
The data for this study were collected at the time when systematic DR screening was set up as a pilot in the year 2008 and conducted annually. We found that our subjects had good awareness of DM as a potential cause of blindness (79.6%) and of the importance of regular eye examination (75.7%). However, there were specific deficits in knowledge including the fact that early DR can be asymptomatic (11.5% knew) and that treatment is available for DR (17.5% knew). There were 58.9% subjects who thought screening should be performed at least once a year (i.e. every year or every 6 months), but there was still 34% who did not know how often they should be screened. These knowledge deficits have also been identified in other populations, for example in Ireland, Turkey, and US. 2 16 25 Awareness of DR in our study population was generally higher than those found in surveys conducted in mainland China. 24 29 One study by Liu et al. showed that only 36.6% (174/475) of subjects with DM were aware of DR as a diabetic complication that could result in blindness. 24 Another study by Wang et al. showed that 76.7% (632/824) subjects 29 We identified that worry about vision loss, awareness of the importance of regular eye examinations and awareness of the frequency of screening were the most important factors associated with attendance for screening. This is consistent with studies which found subjects' awareness of eye examinations being needed every 6 months was a significant predictor for receiving DR screening in Ireland 2 and subjects' awareness of needing an eye examination every 12 months was significantly associated with having a dilated eye examination in the US. 28 However, we did not find an association between a doctor's recommendation to have a regular eye examination and attendance for screening as reported in other studies. 2 17 28 This may be because we also examined other awareness factors together in the same model. However, the proportion who reported a previous screening by a GP or that they had been recommended to have regular eye examinations by a doctor were both less than 20% in the attenders and even lower in the non-attenders when there was no systematic DR screening. A subject's awareness of DR could be obtained from different sources, but a doctor's or health care provider's recommendation might be one of the most important sources and this may need to be strengthened.
The strengths of this study are that the actual attendance data were collected prospectively which overcome the errors in recall and reverse causality inherent in some previous studies. We had over 2000 subjects which provided sufficient statistical power to test a number of variables indicating awareness. One limitation is the generalizability of the results to subjects with DM throughout HK. Our study took place in the Hong Kong West Cluster, only one of the seven clusters of the public hospital system. However, in general, GOPC attendees across clusters Subjects' awareness of potential complications and their prevention is a potentially modifiable risk factor which might be improved through education. It would be useful to incorporate the need for screening and that it should be regularly scheduled, as the two most important awareness predictors for attendance found in our study, into education and/or self-management programmes for DM. A systematic review found that increasing patient awareness of DR was an effective intervention to increase screening attendance. 33 Once the subjects with DM are aware of DR and the need for regular screening, barriers to attendance maybe reduced. This will be important not only in HK where systematic screening has been set up but also in other places such as mainland China. China has the largest number of people with diabetes in the world, numbering114.4 million people in the year 2017. 34 DR, one of the potential complications of diabetes, substantially contributes to the risk of blindness in the Chinese diabetic population.
Early detection by screening and timely treatment for STDR is effective in preventing blindness, as the successful experience from Iceland and the UK have shown. However, one of the key steps is for people with DM to attend for DR screening. Given the relative underdevelopment of primary care in China, DR screening needs to rely more on self-seeking behaviour and awareness plays a key role. Reliable knowledge as to why people attend screening and what influences attendance are important questions and has implications on diabetes management.
Future education interventions should include raising awareness e.g. of the importance of screening and of the frequency of screening. In conclusion, deficits in knowledge of DR and screening were found in subjects with DM and three awareness factors were significantly associated with attendance for screening. Future interventions should include raising awareness.
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